Abstract: A straightforward, isocyanate-free methodology for the synthesis of functionalized 8 polyurethanes, based on amine-thiol-ene conjugation, was elaborated. Aminolysis of a readily 9 available AB'-urethane monomer, containing both an acrylate (A) and a thiolactone unit (B'), 
Introduction

20
Facile synthetic and modification procedures of functionalized polymers have been the subject of 21 extensive fundamental and applied research efforts during the last decade. The concept of 'click' 22 chemistry 1-8 induced a transition towards 'on-demand' preparation of tailored polymeric 2 systems. 9 The toolbox of research labs is currently loaded with a variety of established 'click' 24 reactions, offering ample possibilities for macromolecular design and synthesis. Moreover, the 25 development and valorization of novel polymer materials with a broad range of applications 26 (medicines, [10] [11] [12] [13] electronics, [14] [15] [16] bioconjugation, 17-21 labeling, [22] [23] [24] [25] [26] etc.) significantly promoted 27 interdisciplinary research. The elaboration of innovative procedures and the combination of 28 existing reactions in multi-step one-pot sequences further exemplifies the scientific eagerness to 29 study the possibilities and limitations of 'click' chemistry to the full extent.
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31
Polyurethanes (PUs) are an essential class of synthetic polymers that are world-wide applied on a 32 large scale. 29 Large-scale production of these materials mainly relies on feeds of diisocyanates, 33 diols and/or polyols in the presence of a catalyst. Despite the wide range of PUs available via 34 step-growth polymerization, the lack of side-chain functionalities limits their scope. Therefore, 35 methods leading to functionalized PUs equipped with reactive groups along their backbone 36 remain of particular interest. These functional groups can be converted using 'click' chemistry, 37 providing paths to unique materials with enhanced properties for high-end applications. between n-propylamine 6, -thiobutyrolactone 7 and n-butyl acrylate 8 was studied in detail
118
(Scheme 2). It should be stressed that the reaction was performed at room temperature and under 119 air atmosphere. Stereo-electronic properties of the primary amines are the basis for the relative rate differences: shown in Table 1 . Of particular interest is the possibility to introduce double and triple bonds and reactive dienes 232 (furan) without interference with the polymerization process (entries 2, 3 and 4; Table 1 ). This 233 renders the polymers accessible for further modification, without a protection and deprotection 234 strategy being necessary. Other functionalities that were tested include a tertiary amine (entry 5) 235 and a morpholine moiety (entry 6), enabling the synthesis of metal-complexing polymers.
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The presented strategy thus offers an easy-to-perform, one-pot method for the synthesis of 237 functionalized PUs. Mixing the two ingredients (monomer 14 and the selected amine) at room temperature without any additive or external trigger gives indeed access to a library of such 239 polymers (Table 1) .
240
polymer (Table 1 , entry 2) confirms the structural build-up of the PUs and elucidates the nature 242 of the end-groups (Figure 3) . confirms that the aminolysis is rate-determining.
252
To extend the potential of this methodology and to demonstrate its versatility, experiments have 253 been performed utilizing more than one amine, enabling the random incorporation of multiple 
264
TGA-analysis of the obtained polymers (Table 1, 
Post-polymerization modification
267
Another appealing feature of this methodology is that, once the poly-addition has been (Table 1 , entry 2) and, allylamine and furfurylamine (Table 1 , entry 9), respectively. 
Conclusions
284
In conclusion, a one-pot, additive-and isocyanate-free procedure for the synthesis of 285 functionalized PUs has been developed based on the nucleophilic amine-thiol-ene conjugation. 
